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Introduction PCM-MOZART Output

Global warming, population growth, and Using PCM meteorology, MOZART outputs 3-hour gridded concentrations for input into Below: Average Northern boundary
land use changes are clpsgl_y interrelated the CMAQ regional model. MOZART simulations capture the long range transport critical conditions (from MOZART) for O, & CO
forces that may cause significant changes for assessing the impact of Asian pollution on regional air quality. increased by ~10 & 40 ppbV,
in future air Iqughty. To addrhess t_hls issue, respectively, between the base case and
we are employing a comprehensive i future scenarios.
modeling approach to assess the probable Boundary Conditions Below: Average western boundary conditions
effects of global climate change on regional Global MOZART output are (from MOZART) for O, & CO increased by 1 S ome
air quality in the Pacific Northwest and processed for input as boundary ~11 & 32 ppbV, respectively, between the I
Northern Midwest regions. conditions into the 36 km CMAQ base case and future scenarios.
regional model. To quantify the
sensitivity of the regional model to X s curent
Modeling System global model output, the western I/\l —03 Future
and northern boundary conditions E [ 7o cument i
GLOBAL MODELS ) were analyzed for the month of g } 2 4 0 w0 1m0 w0 w0 160
+ NCAR/DOE Parallel Climate Mode (PCM) July. The Figures to the right 7 AVE’S‘S,?QZI:!SL’L?E‘;V?ZK ﬁ;m/\)non
for global meteorology compare the average O, and CO N
* NCAR Model for Ozone and Related vertical boundary condition profiles vt S
Chemical Tracers (MOZART) Global for the current and future decade o 6 8 100
é:gemical ganSPgn Model simulations. A amcentations For uy ooy
REGIONAL MODEL
+« MM5 NCAR Mesoscale Meteorological
Model v3.6.2
SMOKE UNC Emissions Processing
System v2.1
CMAQ EPA Multi-scale Air Quality Model
v4.4
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| = Pacific Northwest 5 Left: Using current
[ west e b meteorology and
M emissions for July
1990, CMAQ
simulations show
peak daily O,
g W &: e moodze’l\ﬁ;‘:a?r"“;a; o concentrations in
[ v R Y by 2.8¢ resolution ) 30 50 0 9 110 th? PNW & NMW
with 18 layers. by i o | 1590 Increase by
of changes in
boundary conditions Above: Preliminary CMAQ Oj mixing ratios for
e Midwest from the current to the base case simulation (1990-2000).
future periods.
Average increase of 4 ppbv Similarly, minimum Regional CMA ; Results
Right: CMAQ daily Og
nested domains at concentrations Preliminary analysis shows that average ozone
36/12/4 km LG Minimom D:s orone Cm“;“mn (ppb)"ssmg increase by ~ 4 concentration in the CMAQ boundary conditions, for
resolutions. N Current Boundary Conditions (1880-2000) ppbV in the two the month of July, increase by approximately 10 ppbV
regions. between the current (1990-2000) and future (2045-
2055) decades. This change in boundary conditions
H i issi results in an increase of approximately 5 ppbV in the
wﬁm Meteorology Sl iEs s average and peak surface ozone concentration when

« GLOBAL: PCM and MOZART PCM Global MOZART2 Global Anthropogenic meteorology and emissions are held constant.
Climate Model Chemistry Model

« Compare current decade (1990-2000) to future :
decade (2045-2055) using IPCC A2 scenario l l Biogenic QOngoing Research
. pecade long s_imulation_s are necessary to account for ‘ Pre-process ‘ ‘ Pre-process ‘ [ Fire The base case CMAQ simulation is
inter-annual climate variability underway.
* REGIONAL: MM5 / SMOKE / CMAQ ) - MMS5 simulations of current meteorology are
« 36 km continental US long term simulations (10 years) SMOKE @ 36km almost complete.
« 12 km Pacific Northwest and Northern Midwest Prototype fire scenario builder is complete

simulations (selected months) ) MIV5 @ and being tested.
¢ 4 km urban centers (selected short episodes) CMAQ @ 36km
. s L . 12km / 4k
Additional sensmvny analysis ) o m [ 4km Acknowledgement:
Changes to projected anthropogenic emissions This project is funded through an EPA
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Left: PCM and

Average increase of 5 ppbv

Boundary Conditions (2045-2055)
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Minimum Daily Ozone
Concentration (ppb) Using Future
Boundary Conditions (2045-2055)
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